



10 Page 10-14 © MAT Journals 2018. All Rights Reserved 
 
Journal of Electronics and Communication Systems  
Volume 4 Issue 3  













BE Students, Department of Electronics and Telecommunication,  





Healthcare and medication form a vital part of our day to day life. Large hospitals facilitate 
intervention of nurses or concerned staff at regular intervals of time. These time frames can 
be a settling key factor for better recovery of the patient and negligence to the same may even 
lead to irreparable fatalities. In this paper, taking into consideration the scenario, we have a 
smart concept of Android based medical bed have been put forth. Analyzing the challenges 
faced and taking a keen look on time, space required and economical aspect the former aims 
to relevant and efficient problem solving. Providing patient free standing ability is the 
paramount objective of the proposed concept. The bed provides a list of features ranging 
from avoidance of bed sores through bed automation to operating home appliances through 
GUI. The system also sets a reminder for proper medication throughout the day. Summering 
up all together, the unrivalled feature of the system is that it can be put into practice on large 
scale in hospitals or healthcare centres with not so large infrastructure. Or can also be 
implemented at places where continuous presence of a person is impossible. 
 
Keywords: Accelerometer, android based GUI, ARM 7, google assistance voice recognition, 
medicine reminder, pulse rate sensor, smart med-bed, temperature sensor, Wi-fi module 
 
INTRODUCTION 
Referring to population census 2011, India 
comprises of nearly 104 million elderly 
people; 53 million females and 51 million 
males. The United Nations Population 
Fund and Help Age India estimated that 
the number will increase to 173 million by 
2026. From surveys, it was concluded that 
most of these people from this age group 
lack self-service abilities and are deprived 
of proper nursing. Manual nursing, 
suitable nursing equipment are the 
growing need for old people and people 
with disabilities. 
 
Considering the above scenario, we are 
aiming to design and develop a system in 
which the patient can manipulate the bed 
and control the home appliances along 
with medicine reminder for the patient's 
assistance. While achieving this aim our 
objective is to design and develop a Smart 
bed model which can move according to 
patient's hand gestures develop a 
Graphical user interface (GUI) in Android 
for Monitoring and control of appliances 
using voice recognition. 
 
LITERATURE REVIEW 
The information captured through the hand 
due to its acceleration will provide 
information of its 3D angular pose. From 
this, we can recognize hand gestures by 
utilizing it and translating it in a 
recognizable format which can be accessed 
by a nearby processing unit. Voice 
recognition is a computer analysis of 
human noise. Especially for the purpose of 
interpreting words and translation of 
spoken language into text format, which 
can be recognized by the processing unit. 
In B Braden et al it is presented about 
Intelligent Bed Robot system (IBRS) an 
array of pressure sensors used for 
estimating pose of patient. It is limited in 
the scope of voice recognition and 
automation [1]. 
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is proposed basically consisting of user 
and monitoring terminals [2]. Each of 
which has a specific functionalities. 
However, it lacks gesture control and uses 
keyboard and sound control. 
 
The E Jaul et. al. proposes a structure to 
control on-bed range of the patient which 
is contrast to the expected previous data 
[3]. However the proposed system does 
not provide complete independency to the 
patient. 
 
In D Gude et al., a contactless 
measurement system is proposed to detect 
various body parameters [4]. This system 
lacks the GUI and gesture control thus 
loosing it automaticity. In M Tentori et al, 
an intelligent digital medical bed is 
proposed whose main objective is 
providing independency through voice 
commands which is perceived through 
IOT [5]. It provides a database which 
keeps a track of various patient related 
activities. However, the patient may get 
bed sores as the bed is deprived of motion. 
 
The medical bed proposed in J Stausberg 
is the most advanced one which solves the 
issue of rotten skin and also provides an 
innovative designed lavatory for cleansing 
[6]. Even though being the most advance 
medical bed it does not provide any user 
interface. 
 
Table 1: Literature findings. 














In this paper, an Intelligent Bed Robot 
System (IBRS) is proposed to help the 
elderly and the disabled for their 
independent life in bed. The IBRS is a 
special bed equipped with two robot arms 
and an array of pressure sensors attached 
onto the mattress. The pressure distribution 
on the mattress is used to estimate the pose 
of the patient, and an appropriate assistance 














In this paper, a tele-monitoring system 
including two units, that is, the user 
terminal and the monitoring center is used. 
The former includes an intelligent nursing 
bed, an instrument to monitor, 
physiological parameter monitoring 
instrument, inner-set TCP/IP protocol 
convertors. The later is mainly a 
monitoring server.  User can control the 















In this paper, a framework to monitor on-
bed range of motion exercises that allows 
physical therapists to evaluate patient 
adherence to set exercise programs is used. 
Using a dense pressure sensitive bed sheet, 
a sequence of pressure maps are produced 
and analyzed using manifold learning 
techniques. Once the image sequences are 
converted into a low dimensional manifold, 
the manifolds can be compared to expected 









In this paper, a contactless measurement 
system called Smart Bed is proposed, to 
detect heartbeat, breathing pattern and body 
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Detection using 
Smart Bed 
four legs of the bed. This method uses 
cardio ballistic force near the thorax region 
when blood is being pumped out of heart 
by the left ventricle, known as Ballisto-
cardiography, to measure a heartbeat. A 
slightly slower frequency variation in the 
same thorax region caused by breathing 











In this paper, a smart digital medical bed 
called MedBed’s ultimate objective is to 
provide patients a certain independency 
thus, allowing them to take some vital 
actions when nurses are late or unavailable. 
The various features that the system offers 
are relevant and range from regular/plain to 
highly decisive in terms of impact on the 
patient’s vital status. The bed recognizes 
voice commands from the patient and is 
perceived to communicate as Internet of 
Think (IoT) via a customized and user-
friendly smartphone application. A 
database is provided to keep track of 
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This proposed medical bed is meant to 
solve issue of rotten skin and/or ulcer and 
inability to reach the bathroom through a 
unique design that rotates the patient and 
provides an innovative designed lavatory 
for cleansing. By using an android tablet 
connected to the Arduino microcontroller 
via Bluetooth, the caretaker can rotate the 
bed to either direction to move the pressure 
away from the back of the patient, and to 




1. Project board: 10cm x 10cm 
2. Project Enclosure: 1feet x 1 feet 
3. Project supply: 230V, 1Ampere 
4. Power specifications: 12V x 500ma 
= 6 Watt 




LPC2138 ARM7 Microcontroller, 32K 
RAM ROM, 40 I/O, 2 serial Ports 
2. Sensors: 
LM35-Temperature 
Accelerometer-ADXL 335, 5V, 20ma, X 
Y axis acceleration 
Pulse rate-LED + LDR 
3. Display: LCD16*2, Voltage-5V, 
Current-10ma 
4. WIFI Module: ESP8266 
5. DC Motor: 12V, 50ma, 2KG torque 
6. Relay: I/P side: 12V, 10ma, O/P side: 
230V     5 A 
7. Buzzer: 5V, 10ma 
 
Software Specifications 
1. Compiler: KEIL3 
2. Programming Language: Embedded C 
3. Programming Platform: Flash Magic 




Here, we are making a Robot-like bed 
(prototype) which can bend half way as 
well as side way. The folding movement 
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which are signalled by the patient 
physically using the accelerometer or by 
voice commands like up, down, right and 
left. We have developed a basic android 
application which integrates the Google 
assistance voice recognition facility [7, 8]. 
 
The ARM micro-controller acts as a 
central controlling and handling unit. Wi-
Fi module is used to connect the micro-
controller to the available Wi-Fi network. 
Home automation is implemented using 
the developed APP and relays controlled 
by micro-controller. The prototype shown 
below better explains the functioning of 
the same (Fig. 1). The medicine reminder 
mechanism consists of a container 
consisting of slots for medicines as per the 
patient’s prescription and is rotated using 
motor. Where the rotation and timely 
reminder for medicines is programmed 
into the micro-controller. The patient's 
health is monitored using sensors to 
measure body temperature and pulse rate. 
The sensors’ readings are shown on the 
APP. Whenever any sensor crosses the set 
point the APP will send an alert message 
to the doctor. This can be better 
understood by the block diagram showing 
the mechanism of the bed model (Fig. 2).
  
 
Figure 1: Model prototype. 
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CONCLUSION AND FUTURE WORK 
Taking a recap of the project work done, 
we have thus worked on the system design 
and collected details regarding the same. 
We have gone through the system 
modelling and analysed design layout and 
simulation of the smart bed providing 
automaticity of the patient. Hereby, we've 
prepared the circuit layout of our project. 
And also coded for the same using Keil3. 
The former we've implemented and 
simulated in Proteus version 7. The basic 
goal of the project was providing patient 
free-standing ability. This is thus achieved 
through up, down, right, left movement of 
the bed respectively through accelerometer. 
The body condition of the patient 
considering his pulse rate and temperature 
is recorded. When these parameters reach 
a specified threshold value, an alert 
message is sent to the doctor and relatives. 
Through this even in their absence the 
patient's health can be kept a track of. 
Along with this considering the physical 
health of the patient, basic home 
automation is provided through voice 
commands. Reminder for proper 
medication in absence of the care taker is 
possible through medicine reminder. 
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